Abstract: Using the case of the new stadiums for the FIFA World Cup 2006 in Germany, this paper is the first multivariate work that examines the potential income and employment effects of new stadiums outside of the USA. This study is also the first work on this topic that conducts tests on the basis of a (serial correlation consistent) Difference-in-Difference model with level and trends. As a robustness check, we use the "ignoring time series information" model in a form that is modified for nonsynchronous interventions. We were not able to identify income or employment effects of the construction of new stadiums for the FIFA World Cup 2006, which are significantly different from zero.
Introduction
A series of studies on Metropolitan Statistical Areas (MSAs) in the USA revealed that new sport stadiums do not generate significant income and/or employment effects in their host cities, 1 challenging the "boosters" view of many politicians and sport officials who claim beneficial effects for the local economy (and hence, a justification for public financial support).
Using the case of the new stadiums for the FIFA World Cup 2006 in Germany, this paper is the first multivariate work that examines the potential income and employment effects of new stadiums outside of the USA. Such a study is generally interesting set against the background of the different urban structures in the USA and Europe. In addition, a non-US study is especially interesting because of decade-long US tradition of allocating the stadiums in suburban areas, whereas 1 See BAADE (1987, 1994, 1996) , BAADE & DYE (1990) , BAADE & SANDERSON (1997) , COATES & HUMPHREYS (1999 , 2000 .
European stadiums are mostly located near to the city center . NELSON (2001) argued that (US-)studies concluding insignificant effects on the home cities of stadiums are misleading, since the data are based on stadia built in the 1960s-1980s. On closer examination of the economic impact, it is evident that stadiums built in Central Business Districts (CBD) or downtown sites have a positive effect, while for suburban stadiums the effects on regional economic development are insignificant or even negative.
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This study is also the first work on this topic that conducts tests on the basis of a Difference-in-Difference (DD) model with levels and trends. To address the problem of potential serial correlation in DD models (BERTRAND, DUFLO, & MULLAINATHAN, 2004) , we use a serial correlation consistent arbitrary variancecovariance matrix. As robustness check we use the "ignoring time series information" (ITSI) model in a form that is modified for non-synchronous interventions.
The paper is organized as followed. Section 2 elaborates on the data, section 3 presents methods and results, and section 4 concludes.
Data
The FIFA World Cup 2006 in Germany was held in 12 different stadiums (Berlin, Cologne, Dortmund, Frankfurt, Gelsenkirchen, Hamburg, Hannover, Kaiserslautern, Leipzig, Munich, Nuremberg, Stuttgart) . The investment costs for new construction or major renovations totaled an amount of nearly €1.6 billion for twelve stadiums (FIFA, 2006) . 3 Additional €1.6 billion was invested into stadia related infrastructure (BÜTTNER, MAENNIG, & MENßEN, 2005) . As the aim of this analysis is to identify the effects of the FIFA World Cup stadiums, these twelve cities will be used as the treatment group in the DD model. During the period of observation, several additional stadium construction projects were undertaken in Ger-2 MELANIPHY SANTEE (1996) also argued that stadiums in inner cities might be more efficient for the regional development of these cities.
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Every World Cup stadium was at least renovated. The average expenditure per city was €116.7 million with a minimum investment of €36.0 million (Dortmund) and a maximum investment of €280.0 million (Munich). The analytical framework for this study comprises data of the 118 most popu- a resident's point of view. As a consequence, migration into the city may occur.
Thus, initially, it might be appropriate to test for a population effect. However, since it is difficult to assume that unemployed persons will migrate due to the increased attractiveness of a city, we can assume that most migrants will be working in their new city. Thus a strong correlation between population and employment exists and an additional DD analysis on population is unnecessary.
Method and Results

DD Model with Level and Trend
The aim of this paper is to examine if stadium construction projects in Germany We focus our interest on differences in levels and trends for two variables: employment and income. Since the stadium construction work did not start at the same point in time for all cities (see Table 1 ) the pre-period and the post-period are not the same for all cities of the treatment group, and they are not even defined for the control cities. Thus, in contrast to many DD models, 6 no dummy variable for the post-period of all cities will be included. Equation (1) and (2) The coefficients of interests are β 1 and β 4 since they are measuring the level and trend effect of the intervention (stadium construction project) of the treatment cities. If a stadium construction project produces an impact on employment and income, then these coefficients need to be significant. Due to need for workers to accomplish the construction, the demand for employees will increase. Thus, a positive sign of the level effect (PT it ) could be found in the employment model.
In contrast, the trend effect on income per capita is theoretically ambiguous. If we assume that the attractiveness of a city increase in the eyes of residents and nonresidents (for example, because of an eye-catching new stadium and its asso- As the employment and income data are on a yearly basis and as the construction work does not always starts at the beginning of year, no effect could be found for a year in which a construction project starts at the year's end. To deal with this problem, stadium constructions will be considered only for a specific year if the start of work lies in first three quarters of this year. If the construction work started in the last quarter of a year, the following year will be treated as starting point.
ciated feel-good effects 8 ), then migration into the city may occur. If the population increases, the labor supply might increase, potentially leading to decreasing wages ("compensating differentials", CARLINO & COULSON, 2004) .
To isolate the effect of the pure construction phase, a second variant of model (1) will be estimated:
with The variables trend, TT it and PT it are identical to those in model (1). To isolate the effects of the construction phase, the dummy variable C takes the value of one during the construction work and the value of zero otherwise. 9 PTTC it is a post intervention trend for the treatment group that starts after the construction work has finished since we expect that changes in the growth trend will occur not due to the construction but, rather, due to advancements in the attractiveness of the city that are derived only from the completed stadium. It has to be admitted, though, that, due to data limitations, for some stadia projects (e.g. Kaiserslautern or Stuttgart) only a few observations are available for PTTC, making it statistically demanding to isolate any post-construction effects for these cities.
As shown by BERTRAND, DUFLO, & MULLAINATHAN (2004) , DD models are frequently subject to serial correlation, which might lead to an overestimation of the significance of the "intervention" dummy. To check for such problems, we performed an LM test for serial correlation in a fixed effects model as suggested by BALTAGI (2001, pp. 94-95) . 10 This test is performed on the residuals of standard The periods of construction can be found in columns 6 and 7 of Table 1 . As construction work is not always started at the beginning of a year, the dummy takes the value of one if the works starts before October or does not end before April of the respective year. 10 The LM test statistic is 1 ⁄ ⁄ , which is asymptotically distributed as 0,1 . fixed effects regressions of the above described models (1) and (2) The LM statistic indeed rejects the null hypothesis of no serial correlation in each case.
For such a case, BERTRAND, DUFLO, & MULLAINATHAN (2004) suggest using an arbitrary variance-covariance matrix, which is consistent in the presence of any correlation pattern within cross section over time. Table 3 and Table 4 show the regression results of the DD coefficients and the corresponding t-statistics computed using an arbitrary variance-covariance matrix. 11 The "intervention" coefficients of these regressions are often significant. But in the line with BERTRAND, DUFLO, & MULLAINATHAN (2004) the estimates might be inefficient.
Tab. 3 DD Model with Fixed Effects for Income of Private Households
Model (1 
Tab. 4 DD Model with Fixed Effects for Employment
Model (1) Model ( DUFLO, & MULLAINATHAN (2004, pp. 270-272) .
In all four estimated income models, the trend variable trend is significant at the 1%-level, while it is not significant for the employment estimations. Not surprisingly, this means that there is a positive trend in income for all regarded 118
German large urban districts within the observation period. The treatment trend dummy is insignificant in all models, implying that there is no systematic difference between the treatment and control groups in the growth pattern of urban districts. The coefficients of the post-period dummy PT of the treatment urban districts and the respective coefficient of the post-trend dummy PTT -the objects of interest -are insignificant for all estimations. The results are not affected by accounting for a special construction effect, as shown in model (2) of the income and employment regressions. Thus, the hypothesis of no income and employment effect of the stadia construction projects in the 12 respectively 20 urban districts with completed stadia construction cannot be rejected.
Ignoring Time Series Information DD Model
To check robustness, we will use the "ignoring time series information" (ITSI) model in its modification for non synchronous interventions (BERTRAND, DUFLO, & MULLAINATHAN, 2004, pp. 267-269) . In a first step, Z it (equation 1 and 2) was regressed on city fixed effects, time fixed effects and relevant covariates. 12 In the second step, the residuals of only the treatment group will be taken into account.
These residuals will be divided into two groups: (1) residuals from years before the start of a stadia construction project, and (2) The results of the ITSI models as shown in Table 5 and Table 6 We nevertheless hesitate to share the concern expressed both implicitly and explicitly in many of the comparable sports economic studies that the positive effects of new stadiums claimed by many sports protagonists are not true for three reasons. Firstly, other effects such as the feel-good benefit for the population and/or image effects that are difficult to quantify, may be sufficiently important to justify major new stadiums and/or subsidies for them via public funds. With 
